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(g) Scroll apparatus. 



@ A vacuum pump of the scroll type having first 
and second scroll components each having a 
scroll structure defined thereon and being ar- 
ranged in the pump such that the respective 
scroll structures inter-engage with the first 
scroll component being held stationary and the 
second scroll component being adapted for 
orbiting movement relative to the first scroll 
component to trap a volume of gas and urge the 
volume from one end of the respective scroll 
structures to the other end, wherein the first 
and second scroll components define inter- 
engaging scroll structures having an initial mul- 
ti-start portion including at least two pump 
inlets and a subsequent single start portion 
including a pump outlet. 
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This invention relates to scroll apparatus and, 
more particularly, to improved scroll mechanisms for 
use in vacuum pumps. 

Scroll mechanisms are known for operating com- 
pressors or vacuum pumps. In both cases the mech- 5 
anism operates on the same basic principle in which 
two scroll components each comprising a flat disc on 
which are upstanding strips of uniform width defining 
a spiral (or scroll) type structure are caused to co-op- 
erate by placing the scroll components substantially 10 
co-axially together with the respective spiral type 
structures inter-engaging and allowing the second 
component to "orbit" relative to the first stationary 
component In this way it is possible to trap a volume 
of air between the orbiting scroll and fixed scroll and is 
urge the volume from one end of the respective spi- 
rals to the other. In a vacuum pump in particular, the 
volume enters via a pump inlet a space between the 
scrolls at the larger chamber end of the scrolls and ex- 
its via a pump outlet at the centre of the scrolls. The 20 
number of "turns" of the scroll structures determines 
the number of "stages" of the pump. 

The second component is generally caused to 
"orbit" by allowing it to inter-engage with bearings 
positioned eccentrically on a rotating drive shaft 25 
which is itself driven by a motor. The second compo- 
nent is constrained from rotating by a system of free 
running cranks mounted between the flat disc of the 
scroll and the pump body or by a variety of other 
means, including "Oldham" couplings. 30 

Scroll mechanism vacuum pumps are generally 
required to achieve a combination of a high inlet volu- 
metric displacement coupled with a high compression 
ratio in use. 

Known pumps operating on the basis of the 35 
above described principles generally have a single in- 
let or "start" and a single exhaust with a single passa- 
geway therebetween defined by the orbiting scrolls; 
this is referred to as a single start pump. 

However, pumps are also known which possess 40 
two or more inlets and a corresponding number of ex- 
hausts and a corresponding number of passageways 
defined by the orbiting scrolls to link one inlet with one 
exhaust; these are referred to as multi-start pumps 
and generally allow a relatively high volumetric dis- 45 
placement in comparison with a single start pump but 
without achieving a high compression ratio. 

With a single start pump, attainment of a high 
volumetric displacement can only be effected by mak- 
ing the overall size of the pump larger. 50 

With multi start pumps, attainment of the required 
compression ratio can only be effected by providing 
an increased number of 'turns' of the individual scroll 
structures and hence the number of pump stages; 
however, this obviously leads to an increase in the 55 
overall size of the pump which is generally undesir- 
able on cost grounds at least. 

The present invention is concerned with the pro- 



vision of a new design of scroll pump apparatus which 
generally allows for a combination of high volume 
throughput and high compression ratio but with the 
benefit of achieving a relatively small size. 

In accordance with the invention, there is provid- 
ed a vacuum pump of the scroll type having first and 
second scroll components each having a scroll struc- 
ture defined thereon and being arranged in the pump 
such that the respective scroll structures inter-en- 
gage with the first scroll component being held sta- 
tionary and the second scroll component being adapt- 
ed for orbiting movement relative to the first scroll 
component to trap a volume of gas and urge the vol- 
ume from one end of the respective scroll structures 
to the other end, wherein the first and second scroll 
components define inter-engaging scroll structures 
having an initial multi-start portion including at least 
two pump inlets and a subsequent single-start por- 
tion including a pump outlet. 

The initial multi-start portion will generally be 
formed from the outermost part of the scroll compo- 
nents. In this portion, the scroll structures must de- 
fine at least two, preferably three or more, inlets to the 
pump and thereafter three separate scroll elements 
which, in use, define individual passageways for gas 
entering the inlets to pass through this portion. 

The subsequent single-start portion will generally 
be formed from the innermost part of the scroll com- 
ponents and arranged so as, in use, to receive gas 
from the initial multi-start portion and allow it to pass 
through its single passageway and to enter a pump 
exhaust in the central area of the pump. 

Preferably, the pump also defines a plenum vol- 
ume between the initial portion and subsequent por- 
tion in to which gas leaving the initial portion passes 
prior to entering the subsequent portion. 

The pump advantageously can possess a initial 
portion having substantially either one or two turns 
for each passageway defined by the scroll structure. 
Ideally the initial portion has substantially only a sin- 
gle turn for each passageway defined by the scroll 
structure. 

The pump also advantageously can possess a 
subsequent portion having two or more turns for the 
passageway defined by the scroll structures. 

To illustrate the invention, reference will now be 
made, by way of exemplification only, to the accom- 
panying drawings in which: 

Figure 1 shows a schematic sectional view of a 

pump of the invention, and 

Figure 2 shows a schematic further sectional 

view along the line ll-ll of Figure 1. 

As shown in the drawings, a pump of the inven- 
tion comprises a shaft 1 having a main portion 2 and 
a crank end 3 and mounted in the pump body (not 
shown) by means of bearings 4. 

Also mounted in the pump body is a stationary 
disc-shaped scroll member 5 having a central aper- 
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ture 6 in which is situated a bearing 7; the shaft 1 is 
accommodated in this bearing also. 

An orbitable disc-shaped scroll member 8 is also 
mounted in the pump body. It is constrained from ro- 
tation about its main axis by means (not shown) such 
as an "Oldham" ring; however, it can "orbit" about the 
longitudinal axis of the shaft. In use of the pump, such 
orbiting is caused by the crank end 3 of the shaft 1 ro- 
tating within bearing 9 contained on the surface of an 
aperture 10 in the orbitable scroll member 8. 

Each of the scroll members 5,8 possesses on its 
disc face facing the other scroll member an upstand- 
ing strip of metal 11,12 respectively defining a spiral 
(or scroll) type structure. The height of each strip is 
substantially the distance between the scroll mem- 
bers such that the edge of each scroll structure fur- 
thest from the disc face forms a seal against the disc 
face of the other scroll member. 

With particular reference to Figure 2, there is 
shown the specific form of scroll structure defined on 
the scroll members 5 and 8 with reference to the dif- 
ferent portions thereof. 

There is shown an initial multi-start portion in- 
cluding three inlets 20,21 and 22 to the pump all of 
which are arranged in use to receive gas from a single 
source, ie a chamber (or whatever being evacuated 
by the pump). 

The scroll structures of this portion also define in- 
dividual passageways between the scroll members 5 
and 8 of substantially one turn from each of the inlets 
20, 21 and 22. These individual passageways each 
end in a plenum volume 23. 

Thereafter gas from the plenum volume can pass 
in to a subsequent single start portion of the pump via 
a portion inlet 24 to the single start portion. This por- 
tion of the pump comprises a single passageway 
which, in use, is defined between the scroll structures 
of the respective scroll components between the por- 
tion inlet 24 to a pump outlet 25 defined in the base 
of the stationary scroll component 5. 

In use of the pump, gas being pumped and enter- 
ing the pump via the three component inlets 20, 21 
and 22 of the first portion of the pump is drawn down 
the three passageways described above which are 
defined between the respective scroll components in 
the area of the first portion. Thereafter the gas pass- 
es via the plenum volume 23 in to the subsequent sin- 
gle start portion of the pump via the inlet 24 and down 
the single passageway described above which is also 
defined between the respective scroll components. 
Finally, the gas is exhausted from the pump via the 
pump outlet 25. 

The pumps of the invention thereby afford the 
possibility of a high volume tin displacement by virtue 
in particular of the first portion of the pump together 
with a high compression ratio by virtue in particular of 
the use of a subsequent single start portion of the 
pump. 



Claims 

1. A vacuum pump of the scroll type having first and 
second scroll components each having a scroll 

5 structure defined thereon and being arranged in 

the pump such that the respective scroll struc- 
tures inter-engage with the first scroll component 
being held stationary and the second scroll com- 
ponent being adapted for orbiting movement rel- 

10 ative to the first scroll component to trap a volume 

of gas and urge the volume from one end of the 
respective scroll structures to the other end, 
wherein the first and second scroll components 
define inter-engaging scroll structures having an 

15 initial multi-start portion including at least two 

pump inlets and a subsequent single start portion 
including a pump outlet. 

2. A pump according to Claim 1 in which the initial 
20 multi-start portion is formed from the outermost 

part of the scroll components. 

3. A pump according to Claim 2 in which the initial 
multi-start portion has scroll structures defining 

25 at least two inlets to the pump and thereafter 

three separate scroll elements which, in use, de- 
fine individual passageways for gas entering the 
inlets to pass through this portion. 

30 4. A pump according to any preceding claim in 
which the subsequent single-start portion will 
generally be formed from the innermost part of 
the scroll components and arranged so as, in 
use, to receive gas from the initial multi-start por- 

35 tion and allow it to pass through its single passa- 

geway and to enter a pump exhaust in the central 
area of the pump. 

5. A pump according to any preceding claim in 
40 which the pump also defines a plenum volume 

between the initial portion and subsequent por- 
tion in to which gas leaving the initial portion 
passes prior to entering the subsequent portion. 

45 6. A pump according to any preceding claim in 
which the initial portion has substantially one or 
two turns for each passageway defined by the 
scroll structure. 

so 7. A pump according to any one of Claims 1 to 5 in 
which the initial portion has only a single turn for 
each passageway defined by the scroll structure. 

8. A pump according to any preceding claim in 
55 which the subsequent portion has two or more 

turns for the passageway defined by the scroll 
structures. 
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